1. Introduction. -The static and low frequency permittivities of nematic liquid crystals (NLC's) are due mainly to the dipole orientation polarizability. The values for the principal components of the macroscopic dielectric permittivity (ay, s ± ) and hence the values and sign of the dielectric anisotropy (a a = £|| -£ x ) depend strongly on both the magnitude and direction of permanent molecular dipole moment. In this connection the study of dielectric properties of NLC's is a source of important information concerning the molecular structure, intramolecular motions and intermolecular interactions in the nematic phase.
A series of potentially mesomorphic compounds (I-VII) of different chemical classes were prepared as models for study of the interrelation between molecular geometry and dielectric properties of the nematic mesophase. These compounds contain both the lateral and terminal cyano groups. The introduction of two strongly dipolar cyano groups into NLC molecules leads to the high values of ril and E, and makes more evident the comparisons between these parameters and those for monocyano analogues. The influence of molecular geometry on dielectric properties can be also evaluated from the dielectric permittivities of the isomeric compounds which are distinguished by the position of the lateral cyano substituent.
2.
Experimental. -Transition temperatures were determined using a Mettler FP-5 apparatus with a polarizing microscope. Dielectric constants of the NLC's were determined by a bridge method for layers of 160 mp thickness. A magnetic field of 7 kG was used to align the NLC's. The cell capacitance was measured by an A. C. bridge at 1 000 Hz ; the accuracy was estimated to be f 5 "/,. The dielectric constants were determined for individual compounds or their solutions in low temperature mixture of azoxycompounds (E,, = 4,8, E, = 5,2). The additivity principle was :onfirmed by the measurements of and E~ on various mixtures with different solute concentration (from 2 to 10 %).
Satisfactory elemental analyses were obtained for all the compounds.
Stilbenes I, I1 were synthesized by condensation of Csubstituted benzaldehydes with 4-substituted benzylcyanides [I, 21. Compounds Ie, IIb, e, IIId, IVd, Vf, VId, VIId were obtained by reaction of the appropriate acid chlorides with phenols. The 3cyano-4-hexyloxybenzoic acid was prepared by nucleophilic substitution from the bromined precursor [3] , by means of cuprous cyanide. 4-Hydroxy-4'-cyanobiphenyl was synthesized by demethylation of 4-methoxy-4'-cyanobiphenyl with AlBr, in benzene. 4-Hydroxy-4'-cyanobenzoic acid was obtained from salicylamide by known method [4] .
Dicyano compounds I-VII
Transition temperatures of the synthesized compounds are listed in Table. 3. Results and discussion. - The lateral cyano group as any other lateral substituent leads to broadening the molecules, the decrease in their geometric anisotropy and destabilization of the nematic phase (See Table) . Dicyano-stilbenes (Ia-c, IIb) and ester (Ve) containing two benzene rings do not exhibit mesomorphic properties whereas their analogues without lateral cyano groups are enantiotropic NLC's [5, 6, 71. Dicyano-stilbenes (Ie, f, IIe), esters (Vf, VId) and azo-compounds (IIId, IVd) containing three benzene rings are also enantiotropic NLC's. Ester (VIIc) behaves as a monotropic nematic compound in contrast to its monocyano analogue, which has an enantiotropic phase (C .95. N .250. I).
Dielectric constants of three compounds (Ie, IId, Vf) were measured for their pure nematic phases (at 120-130 oC) as well as for their mixtures (at 20 OC). In all the cases ell and e, for the nematic phase are considerably lower than those calculated from the measurements on mixtures. This phenomenon is probably associated with temperature variations in dielectric constants.
In order to analyse experimental data on E (see Table) in terms of the structure and conformation of molecules, a knowledge of relevant angles and group dipole moments (p) is required. For investigated compounds we used the literature values from [lo] . Let us consider dicyano stilbenes I and I1 as the simplest example. In these compounds two cyano groups present a part of a unique rigid system including two benzene rings and a double bond (Fig.) . This system is almost planar and the position of cyano groups is fixed. The total dipole moment of this system can be calculated as the vector sum of dipole moments of two cyano groups. As one can see from figure 1, the lateral cyano groups increase pI both of compounds I and 11. At the same time pll decreases for I and increases for 11. As the changes in ell and 8, are in accord with the corresponding changes in pll and p,, the introduction of the lateral cyano groups has to increase e, of both I and 11. On the other side ell of compounds I1 will have higher values than those for compound I.
The experimental results (see Table) provide support for this consideration : the values of E~~ for compounds I1 are considerably higher than for compounds I and, hence, e, for I1 are also higher than those for I. Besides, the values of e, for I and I1 are close to E~ for a-monocyano stilbenes Dielectric constants of compounds 111-VII have the same tendencies as for stilbenes I, I1 : increase in e, and decrease in gll as compared with terminally substituted monocyano analogues [5, 6, 7, 91. For example, we have prepared 4-cyanophenyl 4'-hexyloxybenzoyloxybenzoate (which is analogous to VId) and 4-cyano-4'-biphenyl Chexylbenzoate (analogue of VIId) having ell, E, and E, equal to 40, 11, + 29 and 39, 8, + 31 respectively. The interpretation of experimental data for compounds 111-VII in terms of molecular models presents some difficulties. In these compounds a possibility of rotation around simple bonds of ester groups exists, which changes the mutual orientation of cyano dipoles and hence changes the total dipole of the molecule. The effmt of the rotation can be estimated using the comparison between the dielectric constants of isomeric compounds IIId and IVd. For compound IIId the mutual orientation of cyano dipoles is not changed (as in stilbenes I, 11), but at the same time the rotation around the ester bonds leads to decrease in e, for IVd.
The results obtained show that such an approach seems to be very promising in the further investigations of dielectric properties of NLC's.
